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ABSTRACT 

■nt invention relates to a method for combating 
>r reducing localized fatty excesses which com- 
linislcn'llg In :i P'-.i 1 nil 
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Figure 7 
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COMPOSITIONS FOR PREVENTING CELLULITE 
IN MAMMALIAN SKIN 

CROSS-REFERENCE PARAGRAPH 
[0001] This application claims the benefit of U.S. Provi- 
sional Application No. 60/182,443, filed Feb. 15, 2000. 

FIELD OF THE INVENTION 
[0002] The present invention relates to a method for 
combating celhilile or reducing localized fatty excesses 
which comprises administering to a person having cellulite 
or localized Tally excesses a body slimming amount of a 

composition containing 10-trans, 12-cis conjugated linoleic 

BACKGROUND OF THE INVENTION 
[0003] Cellulite is a term applied to a skin condition 
associated with the lumps, bumps and dimples that appear 
on the thighs of many women. I tellulite primarily afflicts the 
thighs and buttocks but may also be present on the stomach 
and upper arms. This condition is frequently described as 

cheese effect". Cellulate afflictions are a stubborn problem 
causing emotional and psychological distress to many 
women. Although the eliulogy of cellulite is poorly under- 
stood, the main etiological factor appears to be local accu- 
mulation of fat in a regional compartment. 
[0004] It has been proposed that the anatomical structure 

lite. The histological studies of subcutaneous tissues from 
men and women suggest that iIk lai lobules are larger and 

less restricted lobules can express outward against the 

cellulite. The lemur d ul I ie it deposits in women 

n the distal in > j J at nergic receptors 
adipocytes in these different regions. Increased lipolysis or 
fat reduction of these selected snK it neous idipost sites 
may lead to a reduction or the prevention of cellulite. 
[0005] Among the methods for stimulating lipolysis. (he 
most commonly known and used is that which consists in 
inhibiting the phosphodiesterase in order to prevent or at 
least limit the rate of degradation of cyclic AMP. In effect, 
the phosphodiesterase destroys cyclic AMP by transforming 
it into 5' AMP so that it cannot function as a lipolysis 
activator. Topical application for the treatment of cellulite of 
agents capable of distributing or reducing local I'at accumu- 
lation by lipolytic action thereby improving the aesthetic 
appearance of the skin has been used. Among the common 
agents for treatment of cellulite as shmming agents are 
xanthine analogs such as caffeine or theophylline. These 

endogenous inhibitor of lipolysis. 

[0006] Other known methods in lipolysis stimulation are 
achieved by inhibiting phosphodiesterase in order to prevent 
or at least limit the degradation of cAMP Xanthine based 
adenosine antagonists such as caitcine or the ophylline are 
also known to be effective phosphodiesterase inhibitors. 
[0007] Other existing methods for the treatment of cellu- 
lite have been the stimulation of adenylate cyclase to 



increase cAMP levels (beta-adrenergic agonists) or to block 
the anlilipolvlie in acl iv;it ion of adenvlale cyclase (alpha -2- 
adrenergic antagonists). Greenway et al. (U.S. Pat. No. 
4,588,724) disclose that isoproterenol, a known beta agonist 
(beta-adrenergic stimulator), is effective for the treatment of 
cellulite by stimulating lipolysis. Greenway et al. (U.S. Pat. 
Nos L588,724 and = ') isclose that creams based 
on yohimbine, a known alpha-2-blocker applied to women's 
skin showed a decrease in thigh circumference. Soudant et 
al. (U.S. Pat. No. 5,194,259) disclose a Ginkgo biloba, a 
known alpha-2 -blocker, as a lipolytic agent in combination 
with at least one other alpha-2-blocker in a slimming cos- 
metic composition. 

[0008] Moreover, it has also been known to use certain 
oleosoluble vegetable extracts which, according to a differ- 

instance, in U.S. Pat. No. 4,795,638 there is disclosed a 

soluble plant extract h a v ing slim m i n g a cLion. Representative 
of these oil-soluble plant extracts are vegetable extracts 
Lcludin fin eip ally, th f cl ml ng ivy (Hea helix) 
nut {An > ! no), rosema (h i i ? m 
N), marigold {Calendula officinalis), sage (Salvia officinalis 
V), ginseng (Panax i>iriM>ni>), Si. Johns-wart (Hypericum 
perforai urn), ruscus {Ripens aeufeatus), meadowsweet (Fil- 
ipemiu!:! utmaria I.) and orlliosiphon (Orl.asijhfi .slainmcus 
Benth), as well as mixtures of these vegetable extracts. 
[0009] Accordingly, it is an object of the present invention 
to provide methods for reducing or preventing cellulite in 

[0010] It is also an object of the present invention to 
provide topically applied, skin compositions for reducing or 

!»r 10-trans 12 njugal h leic aci 

[0011] These and other objects will become readily appar- 
ent from the detailed description, which follows. 

SUMMARY OF THE INVENTION 
[0012] Compositions and methods for treating and/or pre- 
venting cellulite by administering a sate and effective 
amount of a skin care composition is provided. The com- 
position comprising conjugate linoleic acid (CLA) and a 
pharmaceutical^ acceptable carrier. More particularly, the 
composition comprises an effective amount of 10-trans, 



12-cis conjugated linoleic acid, and a derm at ologic ally 




[0014] Unless otherwise indicated, all percentages and 
ratios used herein are by weight ot iIk total composition. All 
weight percentages, unless otherwise indicated, are on an 

matery25° S C unless otherwise d i I he ten' i 
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a positive beneht, pi il I Ii'vl skin appearance or 

feel benefit, including independently the benefits disclosed 

provide a reasonable benefit to risk ratio, within the scope of 
sound judgment of the skilled artisan. 




[0015] The present invention now will be described more 
! i i i I ncr be embodied 

limited to the embodiments set forth herein; rather, these 
embodiments arc provided so iIkii tins disclosure will be 
thorough and complete, and will fully convey the scope of 
the invention to Iho- lied n .1 \lthough specific 

[0016] Compositions and methods for controlling or 

or CLA is a mixture of isomers that caJbe formed from 9 

dienoic acid (9 cis, 11 cis; 9 cis, 11 trans; 9 trans, 11 cis; 9 
trans, 11 trans; 10 cis, 12 eis; 10 eis, 12 trans; 10 trans, 12 
cis and 10 trans, 12 trans). The role or roles of individual 
isomers in particular effects was not previously known 

9,1 1-octadecadienoic acids and 10,12-ocladcc;nlicnoic 
acids and other CLA isomers, [t would he advantageous to 
clarify these aspects of CI A activity to facilitate preparing 
novel compositions for administering to animals to maintain 
a desired biological activity while reducing an undesired 



[0017] Animals fed standard preparations of CLA consis- 




cancMRetea d icli~l' • U ill okJM. G.?ei ah! J. 
Nutr. 129:32-38 (1999); West, D. B„ et al„ Am. J. Physiol. 
275 (Regulatory Integrative Comp. Physiol. 44): R667- 
R672 (1998); Cesano, A., et al., Anticancer Research 
18:1429-1434 (1998). 

[0018] CLA, particularly the 10 cis, 12 trans isomer, has 
direct effects on adipocytes as described in the following 
papers: Satroy, D. L. and Smith, S. B., J. Nutr. 129:92-97 
(1999); Park, Y., et al., Lipids 34:235-241 (1999). 
[0019] More particularly, the compositions of the inven- 
, ruin- n ii cl i, t 1 10-hans, 12-cis con- 
jugated linoieic acid (lot, 12c-CLA). The composition may 
comprise the single 101, 12c-CLA isomer or blends of CLA 
as long as an effective amount of 101, 1 2c-CLA is provided 
in the composition. Ihe Hit, 12c- CIA isomer generally is 
provided at a concentration of at least about 0.1%. 
[0020] By "effective amount" is an amount sufficient to 
provide eellulile reduction or prevention. It is accordingly an 



reduce or eliminate . Uulit! Ol nld-ups. Cellulite, as 

noted above, results from an accumulation of fatly materials 
and water imprisoned in a matrix made up of more or less 
watertight compartments. This matrix is comprised of ele- 
ments of fundamental matter and more particularly of pro- 
teoglycons that are polymeric. For oral administration, an 
effective amount can be achieved by administration of at 
least about 0.05 gm/day to 20 gm/day, generally at least bout 
1 gm/day, 2 gm/day, 3 gm/day, 4 gm/day, 5 gm/day, 6 
gm/day, 7 gm/day, 8 gm/day, 9 gm/day, 10 gm/day, 11 
gm/day, 12 gm/day or higher as necessary. Cellulite or fatty 
response to the dosage can be measured and the dosage 
modilicd accordingly. 3: is reeogni/ed thai Ihe Jose will vary 
depending upon weight, age, sex, severity of obesity of the 
patent and Ihe like. 

[0021] As discussed in more detail below, the composi- 
tions of the invention can be formulated for oral or topical 
administration, for oral administration, ihe composition is 
administered in a safe and effective dosage for cellulite 
prevention or reduction and for the treatment of obesity. Oral 

i t f the -i i lit i r j 

weight gain. Generally, for topical use, the composition is 
presented in the form of a cream or oil for topical admin- 
istration, usually in the form of a cream. Thus, the methods 
of the invention encompass application of the composition 
used lor local slimming and lor fighting cellulite. 
[0022] The composition according to the invention was 
conceived for fighting conditions of external appearance and 
figure, such as eellulile. neneral or local obesiiv. relaxine or 
ptosis of the skin and excessive secretion of fat (seborrhoea), 

"rejuvenating" effects on ,i urine I i\ using the cream of 
the invention, good results may be obtained in terns of 

is useful for fighting local fat and cellulite. The skin becomes 
toned and fortified and the user feels no need, from an 
aesthetic point of view, to use another cream as a supple- 
menting thereof. 

[0023] The compositions used in the present invention can 
comprise, consist of, or consist essentially of the essential 
I iii 1 1 il 

ponents, or limitations described herein. 




[0026] Whiie it has been possible to separately observe 
effects on feed conversion, weight gain and body fat content 
in an animal by administering a mixture of conjugated 
linoieic acid isomers to the animal, those skilled in the art 
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e heretofore not known which of the principal CLA 
Tiers (9c, lit and lOt, 12c) is responsible for which effect 
:ffects. Nor has the inn i elii i c en .-cil'ic isoi icrs. 

*" ' linistering specific combinations been 



[0033] ! 



[0028] The effects of the 101, I2c-('I.A isomer is demon- 
strated by the direct effect on rodent adipocytes as exem- 
plified by using the 3T3-J i adipocyte cell line. These effects 
include increasing lipolysis "1 triglycerides as evidenced by 
aisle i>ed gb ai Iji 11 lis ind decreasing trig - 



[0029] This new, 
isomer blends that 



its one skilled in the 
iprise specific CLA 



nethodofthepr 



in for r. 



at of 

Since ( LA is j natural food ingredient and it is relatively 

not critical as long as it is enough to be effective to achieve 
the desired outcome noted herein. 

[0034] The methods of the present invention may take 
several embodiments. In the preferred embodiment, the CLA 
is administered in a pharmaceutical or cosmetic composition 
containing a safe and effective dose of the CLA. Apharma- 
ceilttcally or cosmetically acceptable carrier may addition- 
ally be provided. 

[0035] In some embodiments, the fore 



i ! t ' .. ble e 



utically at 



Maine I 



[0030] The compositions 
prise the indicated CLA iso 
CLA isomers as well as othe 
extracted from natural sourc 
or biological methods kno 



ing at least about 20%, 30%. 
90% and higher. The comme 
oils having at least 50% linoh 



ii i II . 1 Ir , "t it luc ( Id , | 

Pa.). However, since the source of the isomer is not critical, 
it is economically advantageous to use the least expensive 
I CLA to make preparations according to the 

[0031] The compositions can comprise the lOt, 12c-CLA 
isomer along with other CLA isomers as a free conjugated 
linoleic acids, although preferably the composition corn- 
prises only the lOt, 12c isomer. The isomers are heat stable 
and can be used as is, or dried and powdered. Some 
derivatives of individual CLA isomers are also commer- 
cially available from Matreya. 

[0032] The free acid forms of the isomers may be prepared 
by isomerizing linoleic acid. Natural CLA may also be 
prepared from linoleic acid by the action of W .sup. 12 -cis, 
W .sup. 11 -transisomerase from a harmless microorganism 
such as the Rumen bacterium Butyrivibrio fibrisolvens. 
Harmless microorganisms in lite intestinal tracts of rats and 
other nionogastric animals may also convert linoleic acid to 
CLA (S. F. Chin, W. Liu, K. Albright and M. W. Pariza, 
1992, FASEB J.6:Abstract #2665). No specific method for 
preparing a mixture of CLA isomers is described herein. 



e formulation. Ii 



e i| i. ,i 



are generally known in the art. Suitable carriers for 
enlion arc those conventionally used large stable 
lolecules such as albumin, for example, human 
lbumin, gelatin, collagen, polysaccharide, monosac- 
.. polvvinyl-pyrrolidonc. polylactic acid, polvplv- 
icids, fixed oils, ethyl oleate, 



„ gluco 



. rb l p lyettp leu « I (PEG) al 



include phosphate, citrate, succinate, acetate, and other 
organic acids or their salts and salts that modify the tonicity 



[0037] In the preferred embodiment of the invention, a 
cosmetically acceptable vehicle is c< aiipriscd either of water 
or of a water/solvent blend. The solvent is optimally chosen 
from propylene glycol, ethanol, butylene glycol, and poly- 
ethylene glycols of various molecular weights. 
[0038] Vehicles other than water can include liquid or 
solid emollients, solvents, hitmeclanls. thickeners and povv- 
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[0047] The methods of th. 



lulite, especially in the subcutane- 



methods of the present invention involve topically applying 
to the skin and effective amounl of the skin care composition 
of the presenl invention. The amount of the composition 
which is applied, the frequency of application and the period 
of use' will vary wide I v depend in g upon I he level of I 0-lia ns, 

12-cis conjugated linoleic acid and/or other components of 
a given composition and the degree of cellulite fading 

[0048] The skin care compositions used in the present 
invention can be chronically applied to the skin. By "chronic 
topical application" is meant continued topical application 
of the composition over an extended period during the 
subject's lifetime, preferably for a period of at least about 

weeks, even more preferably for a period of at least one 
month, even moie pi. h|\ u i ! ist about three months, 

preferably still lor it' Icasi i i n While benefits are 
obtainable after van i n inn n | n. ds ot use (e.g., five, 
ten or twenty years), it is preferred that chronic application 
continue throughout the subject's lifetime to maintain and/or 
increase the benefits achieved. Typically applications would 
be on the order of one to four times per day over such 
extended periods, however application rates can be more 
than four times per day, especially on areas particularly 
prone to agglomerations of fat and water such as the thighs 
and buttocks. 



to the skin, it is preferably left on the skin 



least about 30 m 



trimethyl glycine (betaine), tranexamic acid, amino acids 
(e.g., serine, alanine), panthenol and its derivatives, col- 
lagen, hy al Lironi id [in, 1 1 i <_ 
jojoba oil, epidermal growth factor, soybean saponins, 
mucopolysaccharides, and mixtures thereof may be used. 
Other suitable additives or skin actives are discussed in 
further detail in KT application WO 97,39733, published 
Oct. 30, 1997, to Oblong et al, herein incorporated by 

[0046] The compositions used in the present invention are 

generally prepared by conventional methods such as are 
known in the art of making topical compositions. Such 
methods typicalh in\ Ive l i the ingredients in one 



level 10-trans, 12-cis 
conjugated linoleic acid is to apply the compound by use of 
a patch. Such an approach is particularly useful for problem 
skin areas needing more intensive treatment. The patch can 
be occlusive, semi -occlusive or non-occlusive. The 10-trans, 
12-cis conjugated linoleic acid composition can be con- 
tained within the patch or be applied to the skin prior to 
application of the patch. The patch can also include addi- 
tional actives such as chemical initiators for exothermic 
reactions such as those described in PC T application WO 
9701313 to Burkett et al. Preferably the patch is applied at 



[0052] ' 



d preferably ai 



■rally d, 



with a "natural" character of th 
[0053] The xanthine is employed in the inventive metho 
preferably in an amounl of at lcasl 0.05'j/, generally in 111 
amount of from 0.05% to 20%, preferably in the amount c 
from 0. 1 0% to 10%, optimally in the amount of from 0.5": 
to 3.0% by weight of the composition in order to maximiz 
efficacy at optimum cost. 

[0054] Another preferred ingredient employed in th 
inventive method is an alpha hydroxy acid. The presence c 
the alpha hydroxy acid facilitates Lhe increase in the slrengt 
ss of dental and epidermal layers of " ' 



irelerably. ll 



: hvdro; 
nandelic ac 



:n from 



eof to O] 



of the alpha hydroxy 



[0049] 



of q 



of If 



mg/cm. 



) about 10 mg/cm. sup. 2. 



[0050] The method of treating cellulite is preferably prac- 
ticed by applying a composition in the form of a skin lotion, 
cream, gel, cosmetic, or the like which is intended to be left 
on the skin for some aesthetic, prophylactic, therapeutic or 
other benefit (i.e., a "leave-on" composition). Al ter applying 



of th 



i. Although n< 



agents, shin anti-wrinkling age n Is, ant i- mflaminaU »ry 
agents, skin lighteners and moisturizers. 
[0057] Sunscreens include those materials commonly 
employed to block ultraviolet light. Illustrative compounds 
are the derivatives of PABA, and cinnamate. For example, 
octyl me thoxy cinnamate and 2-hydroxy-4-methoxyben- 
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zophenone (also known as oxyhcn/oiu ) can be used. Octyl 

Parsol MCX and Benzophenone-3. respectively. The exact 
amount of sunscreen employed in the emulsions can vary 
depending upon the degree of protection desired from the 

[0058] Suitable anti-inflammatory compounds include but 
arc not limited to rosn ui i m iriatc derivatives 

alpha bisabolol, azulene and derivatives thereof, asiatico- 
1, esculin, quercetin, rutin, 



lin, nicotin 

[0060] Surfactants, which 
as enutlsiliers. may be incorporated 
positions of the presei 

^ ! i i i i i : 



Surfacl 



imphot- 



, employ, 



[0064] 



polyols and hydrocarbons. 

[0065] Esters may be mono- or di-esters. Acceptable 
examples ,,r lally di-cstcrs incliick dihnlyl adipak. diethyl 
sebacate, disopropyl dimerate, and dioctyl succinate. 
Acceptable branched chain fatty eslers include 2-ethyl-hexyl 
myristate, isopropyl stearate and isostearyl palmitate. 

noleate and trilauryi citrate. Acceptable straight chain fatty 
esters include lauryl palmitate, myristyl lactate, oleyl eurcate 
and slearyl oleale. Preferred esters include coco-caprylate/ 
capralcia blend ol eoco-capi-ylatc and voco-caprate), propy- 
lene glycol myristyl ether acetate, diisopropyl adipate and 



alkyl polyhydroxyl c 



lene and propylene glycol are alsc 

[0068] Exemplary hydrocarbons 
lients are those having hydrocarbo 
12 to 30 carbon atoms. Specific e) 
oil, petroleum jelly, squalene and i 
[0069] Another category of fund 



[0061] Illustrative of the nonionic surfactants are alkoxy- 
lated compounds based upon toll v alcohols, taffy acids and 
sorbitan. These materials are available, for instance, from 
the Shell Chemical Company under the "Neodol" designa- 
tion. Copolymers of polyoxypropylene-polyoxyethylene, 
available under the Pluronic trademark sold by the BASF 

sides available from the 1 lenkel ( 'orporalion similarly can be 
utilized for the purposes of this invention. 
[0062] Anionic-type surfactants may include tatty acid 
soaps, sodium lauryl sulphate, sodium lauryl ether sulphate, 
alkyl benzene sulphonate, mono and/or dialkyl phosphates 
and sodium fatty acyl isefhionate. 

[0063] Amphoteric surfactants include such materials as 
diafkylamine oxide and various types of betaines (such as 
cocoamido propyl betaine). 



of ft 

o 10% by weight of the compositi 
ters are cross-linked polyacrylate 
ler the trademark Carbopol from 



functionality. C'ellulosie derivatives ntav also be employed, 
e.g., hydroxypropyl cellulose (Khicc-1 111. KIM.). 
[0070] Many cosmetic compositions, especially those 
containing water, must be protected against the growth of 



i di i it i i i 1 I ^ i i I 

IV range from about ll.s'» to aboul 51)'.;, preferably 
about 5% and 30% by weight of the total compo- 
may be classified under such general 



[0073] Other adjun. 



appear; 



of c 



rl for 



improving the firmness a 
io enhance [tie quality ai 
[0075] The following examples 

the embodiments of this invention, nut tne invention is not 
limited thereto. All parts, percentages and proportions 
referred to herein and in the appended claims are by weight 
unless otherwise indicated. 



ty of skin and generally 
;xibility of skin. 

re fully illustrate 
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l. The e 



thei ( t i 



; of til 



jut departing from the spirit and scope of the invention. 
EXAMPLE 1 
Lipolytic Activities of Various Isomers were 

71 Various positional isomers of conjugated linoleic 
;ested for lipolytic 

■ plated in 
al^uem. 



3 hrs. 100 M of KRB from each 



nt (Sigr 



Louis Mo., catalog 
several times. 100 /A of this reagent was added to each 
of this new plate. The solutions were mixed well eithe 
pipetting up and down several times or by using the 
funclion on ilia plate reader and nciihalcd al room temp 
tare for 15 minutes. The optical density of each well 
measured at 540 nm and converted to glycerol c 
by use of the glycerol standard. The increase i 
at 540 nm was directly proportional to glycerol 
tion of the sample. 

TABLE 1 



% CONCENTRATION 



S I VOLUME 



[0079] Methods 
[0080] Cell Cultur. 
[0081] Prepan 



subculaiH 



i (AM-1) 
lealthy a 



ys. The 
e for 



i i .re i I. lipid-lillcd cells Cultuted adipo- 

locules are the site of lipid storage and can be visualized by 
counterstaining with oil red O. The lipolytic reaction in 
response to isoproterenol treatment was comparable to that 
of isolated priman adipocytes. 

[0083] Cell Differentiation 

[0084] To determine the effect of compounds on human 

10,000 cell/cm- Seiasi ix I] lor addition of the 
positive control, negative control, and background. Add 150 
fil of the positive control to each of two wells and 150 f& of 
the negative control to each of two wells. To the two 
background wells, allow the wells to dry out during the first 
three days of culture. Add 150 fil of the made up initiation 
media lo the remaining wells. I'hen add lest compound in 
minimal volume (less than 5 fd) to wells of interest. Incubate 
plate for 3 days at 37° C. and 5% C0 2 . After 3 days, cells 
(including the background wells) should be fed with main- 

icedings). When feeding, remove only 100/d ol medium and 

float if all media is"taki ' 



th Oil Red 



taming 



on and maintenance ol prcadipocylcs. The 
a cells (preadipocytcs) are isolaled from 
lose tissue as described. The plates are 
Kept a, m- r . with 5'A CO, until ready for use. Differen- 
tiation into adipocytes should be initiated immediately. If 
cells are to be maintained as preadipocytes, 1 fiery should be 
fed wuh preadipocyle medium every other day. Preadipo- 
cytes are flat, phase-dark spindle-shaped cells. The cells 
have a similar appearance in culture lo fibroblasts or smooth 
muscle cells. Greater than 80v< of the preadipocytcs will 
differentiate to adipocytes using differentiation medium 
(DM-1), The differentiation efficiency varies depending on 



is performed as follows. . 
/il well from 96-well plates). Add 100 /rl/well fixer solution 
(7% formaldehyde in PBS). Keep the plate at room tem- 
perature for 5 minutes. Repeat once more by exchanging 100 
,1 11 of flxin li . in i r o '11, 1 f , 
fixer solution. Fix the cells for at least 1 hour. Cells can be 
lixed overnight, too. Prepare Oil Red O working solution bv 
adding the distilled water provided into the Oil Red O stock 
(Oil Red O (1%) in isopropanol) solution tube. Keep the 
working solution for 20 minutes at room temperature before 
filtering through the provided filter. (Protective clothing 
should be used lo prevail sunning from Ihe dye). Remove all 
the fixer. Dry all wells. Add 40 ^I/well Oil Red O working 



veils. Pipette lips should go 
ells. Remove all the Oil Red 
2(10 Hi/well dILO. Remove 
propanol. Let the plate sit at 
es. Use pipette to stir up and 
ire all the Oil Red O is back 



all liquid. Add 150 ill 



[0085] The following is an example of a skin cream 
incorporating the composilions ol i lie present invention. The 
compositions are formed by combining and mixing the 
' igiedieuts of each cc " 



i l i i. i i, | 1 in ■ L i ill. si in n. n a 



it 0.5 g to about 50 
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[00*7] I'rans-KP, C'is-12, bill nol Cis-9, Iran; 
gated Linoleic Acid Attenuates Lipogenesis 
Cultures of Stromal Vascular Cells from Hun 



EXAMPLE 3 

[0086] The following is an example of 
incorporating the compositions of the present : 

ch column using conventional technology 
:n applying to the skin from about 0.5 g to about 50 




[0088] Conjugated linoleic acid (CI .A) consists of a group 
of positional and geometric fatty acid isomers that are 
derived from linoleic acid (18:2 n-6). CLA is found in 
ruminant meats, pasteurized cheeses, and dairy products and 

lemonstrated ant ties i 

e ..I < I A isomers (Ho.iseknJcht et al. (1998) Bio- 
chem. Biophys. Res. Commun. 244:678-682, West et al., 

(1998) Am. J. Phvsiol. 275:R667-R672, Park et al. (1997) 
Upuh 32:853-858, Park et al. lipids 33:243-248, 
Park, Y., Storkson, J., Albright, K., Liu, W., and Pariza, M. 
t 1 99'i|,) Lipid-. 34:233-4 1, Isuhovama-kasaoka cl al. (2(KI0) 
Diabetes 49:1534-1542. For example, mice, pigs, and ham- 
sters fed low levels of CLA (<1.5%, w/w) had less body fat 
and more lean body mass than controls (West et al. 1998, 
Park et al. 1997, Park et al. 1999a-b, Delany et al. (1999) 
Am. J. Physiol. 270:R 1 1 72-U 1 1 7«, Cook et al. (1999) Feed- 

< i 1 \ i , t ' , 

Reduces Carcass Fa I in /V«.v Adipocyte Biology and Hor- 
mone SigmrHiu; Symprnltim. link '-'<. p.<>7. Ostrawska et al. 

(1999) J. Nutr. 129: 2037-2042, Gavino et al. (2000) J. Nutr. 
130:27-29, West et al. (2000) J. Nutr. 130:2471-2477. 
[0089] S S 



: Of 2C 



e (pre)adipocytes 



activity and TG content (Park et 
2000). Brodie et al. (1999) J. Ni 
strated that 25-100 uM of mixed C 



women ( Rkmkscn el ai (3011(1,,/ Star 
contrast, Zambell et al. (2000) Lipids 3f 



body weight and energy intake status of the subjects. 
[0090] Whereas CLA clearly attenuates body fat in ani- 
mals and reduces the TG content of murine preadipocytes, 
potential anhohesily properties in humans are elispukiblc anel 
require further examination. Thus, examining the impact of 
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the predominant isomers of CLA found in CLA supplements 
(e.g., cis-9, trans-11 and trans-10, cis-12) on the differen- 
tiation of SV cells isolated from human adipose tissue would 
provide insight into whether or not CLA directly influenced 
human adiposity. Therefore, the purpose of this study was to: 
1) determine which isomers) of CLA attenuated TG con- 

eont'ent was revel ihl 0 i del mime whether CLA 
decreased the TG content of the cultures by decreasing 
lipogenesis and/or increasing lipolysis in primary cultures of 
human adipocytes. 1 his is I lie Itrsl study lo demonstrate that 
trans-10, cis-12 CLA decreases lipogenesis in cultures of 

Materials and Methods 

[0091] Cell Isolation and Culture Conditions. 

[0092] 1) Isolation and Culture of Stromal Vascular (SV) 
Cells from Human Adipose Tissue. 

[0093] Abdominal adipose tissue (Exp. 1-5) and thigh 
adipose tissue (Exp. 5b) were obtained from middle-aged 
i luring liposuction oi 

elective surgerv. Subsequently, tissue was minced and en/v- 
matically digested for 45 min in a Krebs-Ringer buffer 
containing 1 mg/mL collagenase (CLS-1, Worthington Bio- 
chemical Corp, Lakcwood, N..I I. 15 mg/mL bovine serum 
albumin (BSA), 5 mM glucose and 100 mM HEPES (pH 
7.4). Digestion was carried out at a 5 mL/1 g ratio (digestion 
solution: tissue mass). The digesta was then filtered through 
200- and 60-micron mesh and pelleted at 600xg for 5 min. 
The SV cells were resuspended in a RBC lysis buffer for 10 
min and then filtered and recentrifuged to remove contami- 
nating endothelial cells. Cultures of SV cells were grown in 
proliferation medium containing 90% DME/Ham's F-10 
(1:1, v/v), 10% (v/v) fetal bovine serum (FBS), 15 mM 
IILPES (pll 7.4), 60 U/mL penicillin, 60 U/mL streptomy- 
cin, and 25 ug/mL fungizone. Cultures were incubated at 37° 
, humidified 0.:( (90:11 ) itmosphere. SV cells 
were grown to 80% confluency and then cryopreserved in 
liquid nitrogen in aliquots (2xl0 6 cells/mL). 

[0094] 2) Induction of Cell Differentiation. 

[0095] Cryoprcserved aliquots w ere subsequently thawed, 
seeded in T-150 flasks (e.g., 1 vial per 2 T-150 llasks), and 
grown in proliferation media until 80% confluent. At this 
time the cells were removed via trypsinization, seeded 
(3xl0 4 /cm 2 , except for Exp. 1) in 24-well or 96-well (Exp. 
5b) Falcon dishes, and allowed to attach for 24 h in 
proliferation medium. Following attachment, cultures were 
grown in differentiation medium for the next 3 d which 
contained DME/Ham 's F- 1 0 (1:1 ,v v), 15 mM HEPES (pH 
7.4), 33 uM biotin, 17 uM pantothenate, 100 nM human 
insulin, 1 uM dexamelhasone (DEX), 60 U/mL penicillin, 60 
H nil streptomycin, 25 ug ml fungi/one, 0.25 mM isobu- 
tylmethylxanthine (IBMX), and TZD (Exp. 1 & 2=BRL 
49653; Exp. 3-5=Zen Bio's proprietary reagent). Thereafter, 
cultures were exposed lo adipoevte medium consisting of 
90% DME/Ham's F-10 ( 1: 1 .v/v).' 15 mM HEPES (pH 7.4), 
3%. FBS (v.V), 33 uM biotin, 17 uM pantothenate, 100 nM 
human insulin, 1 uM DEX, 60 U/mL penicillin, 60 U/mL 
streptomycin, and 25 ug/mL fungizone. Adipocyte media 
was replaced every 3 d. After 10-12 d under these culturing 
conditions, approximately 35% of the cells exhibited mor- 



phology of mature adipocytes. After 18 day in culture, the 
majority of the cells contained visual lipid droplets. 
[0096] Experimental Designs. 

[0097] Experiment 1 was designed to determine optimal 

hires of SV cells isolated from "human adipose tissue. 
Specifically, the experiment was designed lo determine bow 
seeding density and thiazolidinedione (TZD; PPARy-agonist 
BRL 49653) concentration influenced TG content (ug/ 
Kf'eells). SV cells were seeded al increasing densities (2-, 

10 uM TZD (BRL 49653) in this 3x3 factorial design. All 

differentiation. The cultures were harvested on day 11-12 of 
differentiation and TG content and cell number were mea- 
sured. Another set of cultures was stained with Oil Red O 

cellular d ill eienti ition potential (n-3 per treatment combi- 



[0098] In Experiment 2 the impact of linoleic acid and the 
trans-10. cis-12 isomer of CLA on TG accumulation in these 
cells was examined. SV cells were seeded at a density of 
3x107cm 2 and continuously treated with either 10 uM 
linoleic acid, 100 uM linoleic acid, 10 uM trans-10, cis-12 
CLA, or 100 uM trans- II), cis- 12 CI. A, and grown under our 
normal differentiation protocol. One set of control cultures 
contained only vehicle (BSA) and another contained vehicle 
plus TZD (BRL 49653). TG content and cell number were 

[0099] The objective of Experiment 3 was to evaluate the 
dose response of trans-10. eis-12 < "I A. cis-'), trans- 1 1 CLA. 
and linoleic acid on TG content of the cultures. SV cells 
were seeded at a density of 3xl0 4 /cm 2 and continuously 
treated with increasing concentrations (1, 3, 10, ot 30 uM) 
of either linoleic acid, cis-9, trans-11 CLA, or trans-10, 
cis-12 CLA. A set of control cultures contained only the 
vehicle (BSA) plus TZD (Zen Bio's proprietary agent). TG 

differentiation. 

[0100] Experiment 4 was designed to determine if supple- 
menting the cultures with linoleic acid could reverse the 
trans-10, cis-12-mediated reduction in TG content. SV cells 

treated with either 10 uM trans-10, cis-12 CLA alone, 10 uM 
trans-10, cis-12 CLA plus linoleic acid at 10, 30, or 100 uM, 

or linoleic acid alone al III, 30, or UKUiM. A sel nfconliol 
cultures contained vehicle (BSA) plus TZD (Zen Bio's 
proprietary agent). TG and cell number were assessed on 
day 1 1 of differentiation. 

[0101] Experiments 5a and 5b were designed to determine 
if the trans-10, cis-12 CLA-mediated reduction in TG con- 
tent was due to decreased lipogenesis and/or increased 
lipolysis. In Experiment 5a (lipogenesis), SV cells were 
seeded at a density of 3xl0 4 /cm 2 and continuously treated 
with increasing concentrations (3. HI. or 30 uM) of either 
linoleic acid, cis-9, tran-11 CLA, or trans-10, cis-12 CLA. A 
set of control cultures received vehicle (BSA) plus TZD. All 
cuhures received drJierentialion media (clays 1-3). adipocyte 
media (days 4-9), and low-glucose (-5 mM) adipocyte 
media (days 10-12) prior measuinig de novo lipogenesis. 
On day 12, 14 C-labeled glucose incorporation into the lipid 
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[0104] Linoleic acid (Nu-clicck-prep, Elysian, Mi 
99% pure), cis-9, trans-11 CLA (Matreya, Inc., Plea 
Garden, Pa.; 98% pure), and trans-10, cis-12 CLA(Malr 

implexed to fatty acid free albumi 



mM fatty acid), ; 



added to post-confute 



DMSO. All cultures 
(BSA). All cultures i 
1-3 and adipocyte m 



Experiment 5b (lipolysis), all 
treated with fatty acids (e.g., 

I I I .1 I I I 1 II I ivs 10-1 UI or ll 

nit ML combinations had a sample size of n=o unless nil 



[0106] Adherent cells were harvested in 500 uLcell count- 
ing solution containing 0.01 M monobasic NaP0 4 , 0.154 M 
NaCl, 25 mM EDTA, and 2%BSA. After gentle tritaration to 



ar TG cc 



[0107] Quanlilicalion c 
[0108] Cells were harv. 

linn and sonicated. l ive 
added to all lysates to em 
in all samples. Intracellul 

a colorimclric assay Ifiat quantities the glycerol content ot 
the samples (GPO-Trinder #339-10, Sigma; St. Louis, Mo.). 
This assay involves the enzymatic hydrolysis of TG by 
lit i 1 It 

through a series of oxidation-reduction reactions, then asso- 
ciates with 3,5 dichloro-2-hydroxybenzene sulfonate and 
4-aminoantipyrine to produce a red colored dye. Trie absor- 
bency of this dye is directly proportional to the concentra- 
tion of TG present in each lysate. Each sample was trans- 
ferred to a 96 well plate, and the absorbency is quantified a! 
520 nm on a microtiter plate reader (Tecan-SLM, Research 
Triangle Park, N.C.). TG data are expressed as ug of TG per 
10 s cells. 



[0109] Lipid Staining. 

[0110] The presence of intracellular lipid v. 
by staining cultures with Oil Red O as previously described 
for human SV cultures (Mcintosh et al. (1999) Int. J. Obesity 
23:595-602). Briefly, cell monolayers were washed twice 
with 1 mL Hank's Balanced Salt Solution (HBSS), and then 
fixed for I h in a 10% formalin solution ( 10% formalin, 4% 
calcium chloride, and deioni/.ed water) al f c Alter li\a- 



a 0.3% Oil Red O in 



Mayer's Hematoxylin (1 g/L) for 3 min, th 
time with deionized water tor 3 mi 

for quantifying the pcrccnlagc of cells that have undergone 
differentiation (e.g., total cell number per field/number of 
cells having appreciable amounts of Oil Red O stain). 
Photomicrographs w» 



of th 



ne Oil Red O st; 



: lipid ac 



[0111] De Novo Lipogenesis. 

[0112] Incorporation of w C-ghicose into cellular lipid was 
determined on day 12 of differentiation in cultures chroni- 
cally treated with fatty acids or vehicle. Following the 
addition of fatty acids and low glucose (-5 mM) medium to 
the cultures on day 12, 1.0 ^Ci [U- 14 C]-glucose ([U- 14 C]- 
D-glucosc; SA -250 mCi.mniol. ICN. Costa Mesa, Calif.)/ 
mL medium was added to the cultures for 2 h. Our time 
se study (data not shown) indicated a linear increase in 
• labeled glucose incorporation into lipid over a 2 li 
period. After 2 h, media containing unincorporated 1 '('- 
glucose was immediately removed and the cultures were 
washed with 1 mL HBSS to remove unincorporated 14 C- 
glucose. An additional 1 mL of HBSS was added and, after 
vigorous tritaration, cells were transferred to glass vials. 
— milliliters of a chloroformimethanol (2:1) so' ' 



id they w 



id for 1 min. All 



r HE Counter (Coulter Electronics, added 



samples were then centrifuged for 5 min at lOOOxg to further 
separate the hydrophobic and hydrophilic phases. The lower 
hydrophobic phase was removed from the tubes and dried 
under nitrogen at 40° C. Five milliliters of scintillation 
;ocktail (Scinti Verse, I isher Scientific, Norcross, Ga.) was 
" ' ' sample, and [be >r content was determined 

Dy liquid scintillation counting on a Beckman LS 6000 
Scinlillauon Counter (Beckman Instruments, Palo Atlo, 
Calif.). To control for unincorporated I4 C-glucose that may 
have accompanied the cultures into the lipid extraction vials, 
a set of cultures were exposed to 14 C-glucose for 5 sec and 
subsequently washed, harvested, and fractionated. The 
radioaclivilv in Ihe lipid IVaclion from Ihese cultures was 
subtracted from the total counts. Cell numbers were deter- 
mined from parallel treatment groups in separate culture 
dishes at the time of radioisnlopc addilion lo Ihe medium. 
Therefore, mean 14 C-glucose incorporation is expressed as 

[0113] Lipolysis Assay. 

[0114] On day 17 of differentiation, cultures were grown 
in basal adipocyte media (adipocyte media minus insulin 
and DEX). On day 18 of differentiation, cultures of mature 
adipocytes were washed and incubated in Krebs-Ringer 
buffer supplemented with ~5 mM glucose and incubated for 
5 h at 37° C. with the fatty acids treatments or 1.0 uM 
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re control for lipolysis) All Tail; 



ssolved in DMSO (final 
cle controls contained 0.1% DMSO. One hundred 
ers of conditioned media was removed from each 
nd lipolytic rate determined bv quantifying the 
of free glycerol and esterified glycerol in each 
i S s I 11 i i , ' I ii ii 



[0115] ; 
[0116] 



[0117] Ex, 
[0118] Inc 



m (SUPERANOVA; 



ing density and TZD concentration 
(ug/10 6 cells) of the cultures (FIG. 
ncreasiim seeding density on TO 
le cultures containing either 1 or 10 



detectable lipid droplets 
parallel the TO content 
increase in TC . content » 



seeding density and TZD concentration. Tb 
group had almost twice as much TG content as 
the group seeded at the same density (4xl0 4 ) 
mented with 1 uM TZD, but had almost the sam 
of cells that differentiated (47 vs. 50%). This i 



[0123] 1 

[0124] Cultures treated with 10 uM trans-10, cis-12 CLA 
alone had approximately 60% less TG content compared to 
the TZD treatee! vehicle controls (FIG. 4). Intercstlnslv, 
when 10 uM trans-10, cis-12 C LA treated cultures were 
supplemented with 10, 30, or 100 uM linoleic acid, they had 
2d. 55, and bVX more TO content, respectively, than those 
cultures treated with 10 uM trans-10, cis-12 CLA alone. In 
fact, the trans-10, cis-12 CLA-treated cultures supplemented 
with 100 uM linoleic acid had a TG content similar to the 
TZD treated I5SA controls, suggesting linoleic acid supple- 
mentation reverses the TG lowering effect of CLA. 
[0125] Experiment 5a. 

[0126] Incorporation of 1 ( -gliiccso into cellular lipid per 
10" cells decreased as the level of trans-10, cis-12 CLA 
increased in the cultures (FIG. 5). Cultures treated with 30 
uM trans-10. cis-12 O A hail 80Cf. less 14 C-glucose incor- 
porated into cellular lipid compared to the TZD treated 
1.1 Hols 1,, cum ncillicr linolci ci.l o i n 

[0127] Experiment 5b. 

[0128] Isoproterenol stimulated lipolysis in cultures of 
adipocytes from abdominal and thigh approximately 2.5- 
and 1.5-fold, respectively. In contrast, lipolysis was not 
altered by any ol the acute laity acid treatments in cultures 
of abdominal adipocytes compared to the DMSO controls. 
In cultures of thigh adipocytes, although all fatty acid 
treatments slightly stimulated lipolysis, there were not sig- 
nificant differences in lipolysis between the types or doses of 
fatty acids. 



|<M2"1 I i in in Mid i, it eis-12 CLAis the 
isomers using 3T3-L1 preadipocytes as the cell model. 



[0119] Experin 
[0120] Culture 



h in u M ir: 



that were supplemented with TZD (FIG. 2). Interestingly, 
cultures treated with 100 uM trans-10, cis-12 CLA were not 
significantly different than cultures Heated with 10 uM 
linoleic acid or the TZD treated vehicle controls. Cultures 
treated with 100 uM linoleic acid had the highest TG 

[0121] Experiment 3. 

[0122] The TG content of the cultures increased in a dose 
dependent fashion as the level of linoleic acid and cis-9, 
trans-11 CLA increased (FIG. 3). In contrast, as the level of 
trans-10, cis-12 increased from 1-10 uM, the TG content of 
decreased. However, TG content of cultures treated with 30 
u M trans-10. cis 12 CLA were 
than the IZD created vehicle controls. 



percentages than controls or mice fed 0.25* cis-y, nans- 1 1 

KKl) I : I 1,1,,' 

the trans-10, cis-12 isomer of CLA reduced milk fat per- 

(1999b) showed th it 1 I , f> es treated for 48h 

with trans-10, cis-12 CLA contained less intracellular TG 
and glycerol than cis-9, trans-11 CLA-treated cultures. More 
... nti i L i e .1 (2000) I V, ir-,! 20 1! I- i, ii id 
that trans-10, cis-12 CLA inhibited the production of 
stearoyl-CoA desaturase-1 (SCD-1) without reducing 
PPARy2 or aP2 mRNA levels in 3T3-L1 preadipocytes. 
[0130] To our knowledge, our results are the first to show 
that the impact ol trans-10. cis-12 CLA on 3T3-L1 preadi- 
pocytes depends on the time period of treatment. Data in 
FIG. 2 clearly show that treatment during the entire period 
ol elilferenlialion reduced 1< i conienl lo a yrealerexlenl than 
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mice fed 0.25% CLAfor 4 wk began to approach the levels 
of control mice once CLA was removed from the diets. 
However, the CLA-fed mice still had lower body fat per- 
centages than those of control mice. Furthermore, Parket al. 
(1999b) showed that 3T3-L1 preadipocytes treated with 
mixed isomers of CLA for 48 h on day 4 of differentiation 



-10,cis-12CLArec 
;ion of PPARy2, it 
isomer of CLA in 



sion of PPARy2 and aP 
the hypothesis that tran 
by reducing the exprei 



2 or 4d of CLA ti 
reduced PPARy2 pr 



[0134] For the lipid-lowering effects of CLA to be physi- 
ologically relevant, CLA must incorporate into cellular 
lipids or alter lipid composition. To this end, it was deter- 
mined that both trans-10, cis-12 CLA and cis-9, trans-11 
CLA incorporated into the neutral and phospholipid frac- 
tions; however, the cis-9, trans-11 CLA isomer was 1-2 fold 
more abundant than the trans-10, cis-12 isomer. In agree- 
mcn! Willi thesL data, C'umb While I cghorn laying hens led 
mixed isomers of CLA had higher levels of cis-9, trans-11 
( 1 A Ihan Hans- 10, cis-12 < I A in their egg yolks (Jones et 
al. 2000). In addition, Albino rats fed 0.5, 1.0, or 1.5% (w/w) 
of a crude mixture of CLA isomers for 60 d had almost twice 
the amount of cis-9, trans-11 CLA in their adipose tissue as 
trans-10, cis-12 CLA (Szymczyk et al. 2000). In contrast, 
Sprague-Dawley rats fed 0.25-0.5 (g/100 g diet) of a crude 



n PPARy2 protein expre 
were unaffected by eith 
terestingly, LA treatme 



[0135] CLA's 



rentiation (Ailhaud et al. (1992) An, 
233. Mad )c.ugald and Lane (1995) A, 
,4:345-373). 



[0132] This is the Un- 



report of the impact of trai 

1 l 1 un [thai i i 
isomers reduced PPARy n 



rsfor 
lis- 10. cis- 



ts of 



1 CLA in th 
lis (Azain et al. 2000). 



support of this hypothesi 
cis-12 CLA treated cult 

oleic acid (IX: I) (in Ixnh Hi 



to BSA controls. However, trans-10, cis-12 
1 the amount of cis-9 oleic acid as well as the 
ic acid (18:2). These results differ from those 
Smith 1999 who found that 3T3-L1 preadi- 
cd wilh .5-10 mg/1 .of mixed isomers of CLA 
amounts (g/100 total fatty acid) of palmitic 



s of CLA, all 
thai 313-1.1 



PI'AI | i n In nil 1 ill ill 

et al. (2000) reported that although a crude mixture of 
isomers reduced PI'AR-,0 mRNA expression, 45 uM t 
10, cis 12 CLA did not affect PPARy2 mRNA It 
Furthermore, Houseknecht et al. (1999) found that 10( 



tt i lin d i l u in -ll , ci: 



vo, Hou 

of CLA isomers increased aP2 mRNA levels 
prediabetic ZDF mice. However, the effect c 
CLA isomers on ;tl j 2 ^xprcssjoii i-- unknown. Furthermore, 
these researchers used upididvmal adipose tissue that con- 
tains a mixture of stromal vascular cells, including; prcaJi- 



trans-11 and trans-10, cis-12 CLA (Bretillon et al. 1999). 
However, only the trans-10, cis-12 isomer of CLA inhibited 
A-9 desaturation of stearic acid. 

[0136] Numerous in vivo studies have also shown that 
CLA treatment alters the production and/or metabolism of 
long chain fatty acids, especially the production of 16:1 and 
18:1 from 16:0 and 1.8:0. respectively. For example, Azain 
et al. (2000) J. Nutr. 130:1548-1554 found that Sprague- 
Dawley rats fed 0.5% mixed isomers of CLA for 7 or 49 d 
had lower levels of 16:1 and 18:1, along with higher levels 
of 18:2 in their adipose tissue. In addition, weanling lambs 
fed 0.33 g/d of mixed isomers of CLA for lOl" d had 
decreased levels of 18:0, 18:1, and 18:2 in Iheir adipose 
tissues (Mir et al. 2000). In contrast, Bee (2000) J. Nutr. 
130:2292-2298, showed that the backlat of pnatnanl sows 
had higher levels of 16:0, while concentrations of n-9 18:1, 
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and 18:2 decreased. Similarly, Szymczyk et al (2000) J. Set 
FoodAgric. 80:1553-1558, found that levels of cis-9 18:1 
increased while 16:1, 18:2, and 20:4 concentrations 
decreased in rats fed 0.25-0.5 g/100 g diet of mixed isomers 
of CLA for 5 weeks. Therefore, it is still unclear what effect 
CLA has on the fatty acid profile of adipose tissue and 

' I i I I n er of CLA. How- 




[0137] CLA treatment has also been theorized to inhibit 
the production of adipogenic fatty acids such as arachidonic 




dose-dependent increase in AAin the phospholipid fraction 

i. Mil dilU i.. ,. I • ti .1 (2'««M 

J. Nutr. 130:1548-1554, Szymczyk et al. (201)0), and lice 
(2000) who found that the CLA-fed rats and sows had lower 
levels of 20:4 in their adipose tissue. However, it is difficult 

rchcrs i I in , i .1 < LA and did not 

Smith (1999)7. Nutr. 129:92-97who found that 3T3-L 1 

(2000) found that while mixed CLA treatment had no effect 

with 1 1 ins ID lis L I A incrcii I 20:1 c* nc'cil, Hi, ns 
II ill et Lett. 127:15-22, 

CLA-treated AA concentrations compared to control cul- 
tures. Thus, our results, along with those of Choi et al. 
(201)0) and 1 ill and liclury (199h). dispute the suggestion 
that CLA's antiadipogenic actions may be the result of an 
inhibition of adipogenic fatty acid production. However, 
since the production of eicosanoid metabolites and lipid 
second messengers such as PGJ 2 that may impact adipogen- 
esis was not assessed, it is still possible that trans-10, cis-12 
CLA may be inhibiting TG production through these path- 



[0139] Lastly, in a fourth set of experiments, the impact of 
LA supplementation on trans-10, cis-12 CLA-treated cul- 
tures' TG content, morphology, and adipogenic protein 
expression was examined. This is believed to be the first 
report that concurrent treatment with linoleic acid (18-2, 
n-6) was able to prevent the TG-lowering effects of trans-10, 
cis-12 ('[ A. I urlhcrrnorc, [lie increase was dose-dependent 
and almost reached the level of LA-only supplemented 
cultures. These results may indicate that trans-10, cis-12 
CLA's TG-lowering effects can be overcome by supplemen- 
tation with PUFAs. Further research to determine if other 
tatty acids have diljorciiujl rescue ellecls dependent on 



[0140] Treatment with both mixed CLAisomers and trans- 
10, cis-12 CLA md i i 1 1 e nuclear conden- 

and morphological changes (i.e., rounding and membrane 
blebbing)-changes that are characteristic of apoptosis 
(Evans et al. (2000)). In the current research, supplementa- 
tion of trans-10, cis-12 CLA-treated cultures with LA inhib- 

dependent manner. In agreement with these data, CLA- 
treated cultures supplemented with LA have greater TG 
content (FIG. 7). A number of studies have also shown that 
CLA is capable of indue ing apoptosis For example, cells in 
the adipose tissue of C57BL/6J mice fed 1% (w/w) of mixed 
isomers of CLA underwent apoptosis (Tsuboyama-Kasaoka 
et al. 2000). Additional studies i„ P iim.„ y i at mammary cells 
(lp et al. 1999) as well as NMU mammary cells (Ip et al. 

The mechanism through which LA prevents trans-10, ris-12 
CLA's induction of apoptosis is unclear; however, one 

of TNFoJa known inducer of apoptosis (Pariza et al (2000) 
PSEBM 223.8-13: Tsubovama-Kasaoka et al. (2000) Dia- 
betes 49:1534-1542). 

[0141] Finally, PPARv2 and aP2 protein expression after 6 
d of supplementation with trans-10, cis-12 CLA and LA 
were examined. In lliese experiments, il was lound thai I A 
treatment decreased both PPAR72 and aP2 protein expres- 

the earlier studies of PPARy2 expression on day 2 of 
differentiation. In addition, the expression of PPARv2 and 
aP2 proteins decreased with trans-10, cis-12 CLA after 6 d 
of treatment-a result which was not seen after 2 or 4 d of 
treatment in experiment 2. Similar to our results, Brodie et 
al. (1999) found that both LA and mixed CLA reduced 
PPAR-,2 mRNA levels on day 7 of differentiation. Surpris- 
ingly, concurrent LA and trans-10, cis-12 CLA treatment for 
6 d increased PPARv2 protein levels compared to trans-10, 
cis-12 CLA treatment alone, an effect which may explain 
some of LA's ability to reverse CLA's antdipogenic effects. 

reverse the decrease in PPAR-,2 expression and TG-lowering 
effect of CLA remains to be determined. 
[0142] In conclusion, it was found that trans-10, cis-12 
CLA is the TG-lowering isomer of CLA in 3T3-L1 preadi- 
pocytes. Furthermore, trans-10, cis-12's effects are time and 

reduction in PPARy2 or ap2 protein expression. This work 
also has led to the discovery that trans-10, cis-12 CLA 




[0143] We have previously shown that both a commer- 
cially available mixture of conjugated linoleic acid (CLA) 
isomers and the trans-10. cis-12 isomer of CI A reduced (he 
triglyceride (TG) content and induced apoptosis in differ- 
cnLialini; cultures of 3T3-LI preadipocytes. However, the 
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(pre) adipocytes is unknown. Therefore, we conducted a 
scries of studies using primary cultures of stromal vascular 
(SV) cells isolated IW m liunun adipose tissue to determine: 
1) the influence of seeding density and thiazolidinedione 
(TZD) concentration onTG content; 2) whether linoleic acid 
or trans-10. cis-12 CI A altered TG content; 3) the dose 
response of cis-9, trans-11 CLAvs. trans-10, cis-12 CLAon 
TG content; 4) whether linoleic acid supplementation could 
rescue the TG content of CLA-treated cultures; and 5) if the 
trans-10, cis-12 mediated reduction in cellular TG was due 
decreased de novo lipogenesis and or increased lipolysis. In 
Experiment 1, the TG content (ug/10 6 cells) increased as 
both seeding density and TZD concentration increased. For 
example, cultures seeded at 4* Id' 1 culls/cm 2 and supple- 




ith n ising n tration linoleic acid 1 
trans-10 CLA. In Experiment 4, linoleic acid supplementa- 
tion restored the TG content of cultures treated with trans- 
10, cis-12 CLA compared to cultures treated with CLA 
alone, suggesting CLA's attenuation of TG content is revers- 
ible. In Experiment 5, de novo I ipnticncsis decreased with 
increasing levels of trans-10, cis-12 CLA, whereas neither 
isomer of CLA acutely impacted lipolysis. These data sug- 
gest that the recently reported anliobesity actions of a 
supplement containing a crude mixture of CLA isomers 
given to humans made be specifically due to the trans-10, 
cis-12 isomer, which decreases de novo lipogenesis in vitro. 
[01 44 J More iceenlly, il was demonstrated that a commer- 
cially available mixture of CLA isomers and the trans-10, 

in cultures of 3T3-L1 preadipocytes (Evans et al. 2000). A 
recent study found tha rans-10 s- 12 CLA reduced t 
royl-CoA desaturase (SCD-1) activity and mRNA levels 
without affecting PPARy or aP2 mRNA, suggesting that 
CLA may be interfering w iih the destination of long-chain 
fatty acids and their subsequent esterification into TG (Choi 

[0145] All publications and patent applications mentioned 
in the specification are indical ive ■ >f 1 he level of those skilled 
in the art to which this invention pertains. All publications 
and palenl pplica e herein ineoi i teieiiL 

to the same extent as if each individual publication or patent 
application was speeilieallv and individually indicated to he 
incorporated by reference. 

[0146] Although the foregoing invention has been 




(a) 10-trans, 1 2-cis conjugated linoleic acid; and 

(b) a cosmetically acceptable carrier. 



2. A method according to claim 1, wherein the concen- 
tration of 10-lrans, I 2-cis conjugated linoleic acid is from 
about 0.1% to about 10%. 

3. A method according to claim 1, wherein the composi- 
tion further comprises an additional active selected from the 
group consisting of phosphodiesterase inhibitors, oleo- 
soluble vegetable extracts, herbal extracts, botanical extracts 




tion further comprises an additional skin active selected 
from the group consisting of hydroxy acids, desquamatory 




of 2-ethylhexyl-p-memoxyciniiamate, 4,4'-t-butyl methoxy- 
diben/oyl-methane, phenyl hen/imida/ok- sulfonic acid, 

from the group consisting of relinol, retinyl acetate, retinyl 

composition is contained within a patch or is applied to the 

8. A composition comprising 10-trans, 1 2-cis conjugated 
linoleic acid and a pharmaeenlically acceptable carrier. 




11. A composition according to claim 9, wherein the 
concentration of 10-trans, 12-cis conjugated linoleic acid is 
from about 0.1% to about 10%. 

12. A composition according lo claim 9, wherein the 
composition further comprises an additional active selected 
from the group consisting of phosphodiesterase inhibitors, 
oleosohible vegetable extracts, herbal extracts, botanical 

LV A composition according to claim 12, wherein the 
additional active is a phosphodiesterase inhibitor selected 
from the group consisting of theophylline, caffeine, theo- 
bromine, salts thereof and mixtures thereof. 

14. A compositioi acco lint t> claim 9, wherein the 
composition further comprises an additional skin active 
selected from the group consisting of hydroxy acids, desqua- 
matory agents, sunscreens, anti-oxidants. retinoids and mix- 

15. A composition according to claim 14, wherein the 
hydroxy acid is salicylic acid; the desquamatory agent is 
selected from the group consisting of z:\viiterionic surfac- 
tants and mixtures thereof; the sun-block is selected from the 
group consisting of zinc oxide, titanium dioxide and mix- 
tures thereof; the sunscreen is selected from the group 
consisting of 2-elhylbc\\i-p-mci boxyenmamate, 4,4'-t-butyl 
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